Group I metabotropic glutamate receptors stimulate the activity of poly(ADP-ribose) polymerase in mammalian mGlu1-transfected cells and in cortical cell cultures.
Group I metabotropic glutamate (mGlu) receptors (i.e. mGlu1 and mGlu5) coupled to phospholipase C have been widely investigated for their possible role in excitotoxic and post-ischemic neuronal death. Recently, phospholipase C has been shown to directly stimulate the activity of poly(ADP-ribose) polymerase (PARP), a nuclear enzyme involved in DNA repair that has been proposed to play a key role in necrotic cell death. In this study, we investigated whether the stimulation of group I mGlu receptors leads to an increase in PARP activity, as detected by flow cytometry, immunodot blot and immunocytochemistry, both in baby hamster kidney cells transfected with mGlu1a or mGlu5a receptors and in cultured cortical cells. Our results show that the group I mGlu receptor agonist DHPG elicited a significant increase in PARP activity that was completely abolished by the administration of the mGlu1 antagonist 3-MATIDA and partially prevented, in cortical neurons, by the mGlu5 antagonist MPEP. To evaluate whether this pathway is involved in post-ischemic neuronal death, we used a sublethal model of oxygen-glucose deprivation in mixed cortical cell cultures. DHPG exacerbated neuronal death, and this effect was significantly prevented by the application of the PARP inhibitor DPQ. This novel pathway may contribute to the effects of mGlu1 receptors in the mechanisms leading to post-ischemic neuronal death.